Microglial MHC antigen expression after ischemic and kainic acid lesions of the adult rat hippocampus.
By taking advantage of the specific neuronal and connective organization of the hippocampus and the different susceptibility of hippocampal neurons to transient cerebral ischemia or intraventricular injections of kainic acid (KA), we examined the microglial reactions to different types of neuronal injury. In all areas with neuronal or axonal degeneration, the microglial cells reacted by specific degeneration-related morphological transformations and expression of class I major histocompatibility complex (MHC) antigen. Subpopulations of microglial cells also expressed class II MHC antigen and leukocyte common antigen (LCA) in relation to (1) degenerating nerve cell bodies in the dentate hilus and the CA1 and CA3 pyramidal cell layers, (2) postischemic degeneration of dendrites in the stratum radiatum of CA1, and (3) combined dendritic and axonal degeneration in the stratum radiatum of the KA-lesioned CA3. MHC II and LCA expression was not observed in relation to degeneration of the CA3-derived Schaffer collaterals in CA1 after KA-induced CA3 lesions. In the case of ischemia the degeneration-related reactions were preceded by an early, generalized microglial reaction, which also included areas without subsequent signs of neural degeneration. This reaction, which was transient and characterized by subtle morphological changes and induction of class I MHC antigen only, was presumably triggered by a general postischemic perturbation of the cerebral microenvironment, and not by actual neural degeneration. In conclusion, we found that microglial expression of class I MHC antigen was a sensitive marker of both the general perturbation after ischemia and axonal degeneration distant from the areas of actual nerve cell death.(ABSTRACT TRUNCATED AT 250 WORDS)